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Hagfish and lancelet fibrillar collagens reveal that type II
collagen-based cartilage evolved in stem vertebrates
GuangJun Zhang, Martin J. Cohn
Zoology, University of Florida, Gainesville, USA
The origin of vertebrates was defined by evolution of a
skeleton; however, little is known about the developmental
mechanisms responsible for this landmark evolutionary
innovation. In jawed vertebrates, cartilage matrix consists
predominantly of type II collagen (Col2a1), whereas that of
jawless fishes has long been thought to be noncollagenous.
We recently showed that Col2a1 is present in lamprey car-
tilage, indicating that type II collagen-based cartilage evolved
earlier than previously recognized. Here, we investigate the
origin of vertebrate cartilage, and we report that hagfishes, the
sister group to lampreys, also have Col2a1-based cartilage,
suggesting its presence in the common ancestor of crown-
group vertebrates. We go on to show that lancelets, a sister
group to vertebrates, possess an ancestral clade A fibrillar
collagen (ColA) gene that is expressed in the notochord.
Together, these results suggest that duplication and diversi-
fication of ColA genes at the chordate–vertebrate transition
may underlie the evolutionary origin of vertebrate skeletal
tissues.
doi:10.1016/j.ydbio.2007.03.555
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Evolution of a regulatory interaction involved in the
differentiation of a new cell type
Sylvain Marcellini, Martin Montecino
Department of Biochemistry and Molecular Biology,
University of Concepción, Concepción, Chile
The mineralised skeleton is a major evolutionary novelty that
has allowed impressive morphological diversifications of the
vertebrates. This tissue contains large amounts of solidified
extracellular matrix secreted by highly specialised cells: the
osteoblasts. The genetic changes that led to the emergence of
the first osteoblasts in the common ancestor of all osteichthyans
are unknown. Osteogenesis is a complex process that has been
extensively studied in mammals. For example, Runx2 and the
Vitamin D Receptor (VDR) transcription factors are important
to cell-autonomously promote osteoblast differentiation. It has
been show that these proteins interact together in vivo, and
activate the transcription of target genes involved in extra-
cellular matrix mineralization. We decided to test if the
functional and physical interaction observed between Runx2
and VDR represents a recent mammalian innovation, or if it
results from more ancient changes that have occurred deep in
the vertebrate lineage. To do so, we compared Runx2 and VDR
orthologues from distantly related vertebrates, including
mammals, birds, amphibians and actinopterigyan fishes. We
tested the evolution of their protein–protein interaction (by pull-
down assays), of their transcriptional activity (by misexpression
in osteoblast precursors), and of their expression in developing
osteoblasts (by in situ hybridisation). Our results suggest that
the Runx2–VDR complex was recruited early in vertebrate
evolution to regulate the expression of osteoblast-specific
genes.
doi:10.1016/j.ydbio.2007.03.331
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The evolution of the vulva equivalence group
Benjamin Schlager, Ralf J. Sommer
MPI for Dev. Biology, Tuebingen, Germany
The nematode Pristionchus pacificus has been established
as a “satellite model organism” in evolutionary developmental
biology and is compared to Caenorhabditis elegans. P.
pacificus allows comparative forward and reverse genetic
studies at the level of homologous cells. Formation of the
vulva, the egg-laying apparatus of the worm, provides a
paradigm to study the evolution of signaling processes. Both
nematodes form their vulvae from three vulval precursor cells
(VPCs). C. elegans has a total of six VPCs competent to
form the vulva, in contrast in P. pacificus only those three
cells that will form the vulva are actually competent to
respond to inductive signaling. The P. pacificus VEG is
reduced in cell number with respect to C. elegans because of
the programmed cell death (PCD) of two anterior cells, P3.p
and P4.p, and the specialized cell fate of P8.p. We have used
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